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Abstract of WO0002073 

A laser beam with an annular or ring shaped 
intensity distribution, such as a TEM01* beam, is 
scanned across the surface of a photosensitive 
thin film to directly produce changes of refractive 
index in selected regions of the film. This method 
is suitable for producing channel waveguides for - 
planar lightwave circuits, where the refractive 
index profile (solid curve) of such a waveguide is 
more uniform than the prior art refractive index 
profile (dashed curve) produced by a TEMOO 
laser beam, and has a reduced bend loss. 
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-g- ^'^^ ^S. (planar lightwave circuits) (PLC's) ^1 ^S'it'^ ^^]^. ^ ^^-Br PLCS) 7] 2: 

^Hl7l<4 ^^1 (photonic apparatus) ^J-^l^l 7]2lS.^^ ^^7} ^7>Sl-J7 ojc^. 

cfl^^S^ PLCS] 71^7]- Slfe H 1<H| HA]^ H>fi1- :^ol ^UV^ -^elT-V 7l^oll Aj-Ao^ ^ 

«h -iE^^^l ^^21 ^oj- S£^ (core layer) (1)^8: Ji-f- Sj-?- (2),(3)2l ^^-f- n 

^^1- n^o ^ ^feiHl. ^^t!: :£ (waveguide) S. $ic|-. ^^yf^o.^. ^<a^ ta|^ 

^^1^^ (4, 5) 1- ^VA>slJi, o] 7}s.^ ^1^<H1 ^^sl<H. 1 ^V-^ ^ -fi-H* <a«.^cf. nam. 

^'^^ §^1-3. ifl^ «>A>7l- 1:71-^5]- 7) nfl^ol], ^ °, -R-Hf^ (guiding layer) ^<=^]^^ ^^^S. 

3]^sl7ii4 21^4. tsj-^ofl -B-g-^ 7]^^^ (functionality)^ ^SflAi^, 2^>^ ^ ^ 

^±7} slfe ^11^ £3^^^^ <&^7^ $X^. ^8^^^^ ^"^^^ ^ 7l^^ sL^m ^ 9X^ M s|^oi4. ^ 
ia:*V ^^^]2] <^d^^^3] Y-^^ i#e|El(splitier)7l- Si^i^. «^7lAi, i^-a "iJ ^ ^ll^S] -ilJlfe 

c^-^s; #^ ^fl^S. §1-7)1 



:?}-:^^ 71^5^- ^zj- (plasma enhance chemical vapour deposition: PECVD, 2.^ 7>'=^^«ll (flame hydro 
lysis) # ol-§-t!-i^)i4: Sx^^o^S. -^hIt-V -B-e; (ORMOSILs) a)-: W (wet chemical synthesis) ^j- 

(spin coating)^ 7]^ ^'^i^^ MOCVD £fe MBE 'l^^"^ 2l«ll A^A^slfe ni-V ^JE.^» 5. 



PLCMi ^"a-^i ^<^^i2] 2.^ 3flEi'd<Hi ^sii ^si^cf. o>o)Hs. ^^]■^«^ ^'S'HiAi. a 

^ ^Ej*^ 7l#^ °>:iH ^^7l# (mask photolithography) S. Sic)-. 'S'?] ^^2] 1 'U^^^S. ^ 

^ ^8il i^q-e ^43<^1 Smefl^li^iE Hi-n^^ *7].s. ^z}-§l-^ ^^m. ^ei^ 4^7] 5L£2ll^l.iiEfe 

°>^H (amplitude mask)* -f-SIl ^cfl'^ UV (source) <=Hl -f^^^S ic#5l<^. aV-g-o] n>^asl 

Jl^^ <^>2fl°1lAi Al^Sl^S. tbcf. ^7l :^Sl-«h Ht-g-^ iS5Jll;^1^ESl 7l-^Al7!^ ^Dl]^<HlAl ^ 

*^ ;^171^ ^ *Vcf. ■g-ell^l^H(tone resist) 7> A>^Slfe^] c.^s] ^n]^]^^B.7} ^}^s\^^]<^ W 2:^}.^ 
(irradiated) <^^*<^] '^<=>} SiT^ ^OlTl^cf. o]*: i£5|]xl>:H sfl^^ ^I-g-^^ ol^^z]- (reactive ion etching) 

ell^lri^« ^HlTlSj-^ ^^l-o] -a*!^ PLCS) 3L§ ^;§ol J^^i-^i §^1-<^1 ^j-^ l"^ 

•i- 'd^^^S ;m7l^o.s.>yq 2^V€ 5E.5i|-:a«sl ^<H?lc]-. 



aSi^l^lihH 7l^S) tflo].o.s.A^^ #2)->;^^, 5- = S-^(ormosils), =1^:3. -R-ejsq- ^g^^ l-^-f-^ iSifl^^l^ii 
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2]^ ^^o] ^^^^ ^o]^ ^^-^ al-o.^ .go.5!^_ S])^ £«ol ^ oi^^ ^cV. ^7] 

o] afe 01-8- 's'^ (wet development) Si^l PLCl^ ^S-^^ 514. 



^7> >sll^^cf. ^e. eflol^i (laser direct writing) (LDW)^ ol^^o.^**) n>:ia7l- 

^o] ^^SlSicV. o]^ <S :i't7> = :£(M. Svalgaard)Sl " '^^o] ^^o^^ ^j-S^Al b]]o1x^ h]^ o1^5}c.^ 

iii^slH^ ^ 'S'^ ^"e^^ ^ ■^•^ ^]^^ (Direct writing of planar waveguide power splitters and direction 
al couplers using a focused ultraviolet laser beam)'. Electronics Letters. Vol. 33, No. 20, pp. 1694- 1695, 

1997" ^^€4. 3.^ ^1^3- ^^7l't4 cflS^^S., LDW ^^-^l^^fe ^^^^ 5]-ol ^^o] ^^o^ , 

-B:^^ ^n^] 9X^^■ LDW nfl^ q-'a^sfTfl ^-g-siss. nv^a.* h^^s. <a^^^s ?} 

ol^oi^ljz, zLofl ttl-e}- «g<H^ £31-^ ^ssl oj« El cl-^^^o.^ 7l-«^ ^ ^z^. iiem, L 

^■^ ^2:31 "^^ll- Ci ^Tfl Sl-g-Hrtil-. LDW ^^-S: ^^<»1 ^o]ji|o||Al ^flo] JE|5. ^ 9X^^ 

«^l^-a- ^S^^^ n^o] al^^ol i=E^ol ;«ll<Hs|.o11 ^ Sjt7l nfl^olcf. 



JHI 2 f^o] A>.g-£)o1 5LSH^];^1^B sll^ol £31-$ ^-^ f^<Hl ^'g-slS^ Itcf. nels}ol. Eflo];^^ i:i<Hi ir|-e)-A^, 
-H-el. (polymer). # - ^(sol-gel), Ti:LiNbO 3^ ^^S] cfoj:^ Al^^s-ofl 7}^^^. 

3L^^ ellol^^/afe ^<^]:^ <*l-g-*l-^ ^\^3. -^^71^^^ ^ Sife ?}^A^ "Hl^Vq^^ 01^^ ^ 

«aaV^ o.^ ^v^A^ ^^o] g^l-, n-ar ^^}-y] (electromagnetic radiation)ofl ii# pofl it|-el- ^^f^li^, S. 2<i , 

£Al^ ul-sq. ^o] n(F)fe ^t|l Fsat ^>^lfe f"^^.^^ i^^-§- (saturation behaviour) M-Ej- ' 

S^t^. S. 3-& eflol^l 7]^ ^^<*1 Sfl^ £Sl-$^ z«<J-^.9.S 2aSl n^]^ ^^(irradian 

ce) l-i,I(y,z)«Hl ^o1^i,y«J-^ i^#.F(y)fe 01*^^3. 

1 

V J 



«^7lA^ vfe 71^. ^Hojcl-. ^^*iI(y.z)=IOOoo exp(-2(y2+z2)/w2)# ^'S^Ca ^^^"^ (beam waist) . w 
= "a)" TEMoo "^J*^! ii#F(y)fe£ 4<^1^-1 ^^^(dashed line).^.^ HAl5)5ic1-. y="0^" nfl ^t^Sj-Tl] 

#^ ^cfl^Jr* ^-g-^V #^1- ^Sll ^t|l ^%F„^ M ii#Fsat3at ^ ^ 

c,}o\: ^4. «>-§. n(F)* Jl^^ «fl, =1<^ ^Wfe #^1- -S-S n(y) £ 5Sj ^^a^o.^ S^lsj-fe H>S!j. ^o] 

y="Ooll>«.i" ^cflSJt^ M-El-i^cl-. no]7.] aj^ 7l^ Al>^^^ ^l^'I'Ml ^S>711 71-^Aloi. (TEMoo ) ^L^l-a 

(focusing) Sfe <^^(imaging)# ol-g-*!-^:^, ojel^ ^a^ 0.3. ^c^o.^ HS. 3)-^ (profile 

s)* 14^^ ^fl'i ^'^5>^1?14. L. W. Shacklette. R. A. Norwood and J. T. Yardley. 'Next -gen 

eratlon polymer photonic devices', Sol - Gel and Polymer Photonic Devices, SPIE Vol. CR68, pp. 207 - 227, 
1997<H1A^ ^t^SfJl $X^. §^1- =3-4^^ (bend loss)^!- (form birefringence) ^+ 
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^^2] <^^sl #^#"11 sa-H^i^l ^s}-» «<^^^ ^l^eVfe ^ ^^ofl all 

•^l^l «J-a- ^^^^^ Cfl^ 7j-S. 

^^51- ^7] 21- 71-^ TEMo, * n^]^^ «J<^1 ^ol^cf. ^7] TEMol *^ ± k /Z^^ -^J^g^ ^ 

TEMol 4 TEMjo ^ f^^^S ol^<H^ S>o] a.el:£ TEMqi * Si'H'H^ "S-^V 
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^^^S] ^BfloljA-l^ TEMoi * ^fl^l^l ^^o] ^>-g-Scf. ^7] ^-^ 7}^ N.R. Heckenberg, R. McDuff. ; 

C. P. Smith^ A.G. White, 'Generation of optical phase singularities by computer - generated holograms', 0 
ptics Letters, Vol. 17, No. 3. pp. 221-223, 1992°fl'M ^}^3. 7l^ofl 7>-f Ajo]. 

no]^ «jo.s.«.El AS^^^ ^ Sii^. TEMoi * 2ll<^l^ J-flwlel (cavity optics) ^^<Hl 2l 

afe ^ ^^fe 114 "S^^V -^^l- ^JLn(y)«- ^^i^}^ i^#F(y)# 

^M^^l- ^-a- ^^7> ^<H;<]^ ^o.y^..0o)]" A] (1)0,1 o^o^A^ Jg^ofl cfl^V 7H7l-#o1s.^^j(y^2) 

7> ^^£)7l nfl^olcf. 71^ JE.^^ SlS>7l ^«fl ^^o] ^J-^o^^ wj o] ^^^0.3. cfl^l^ 

4 ^"^-a- <»1S1- ^'••HIS.'J*) Jicf ^'g^ ^o]^. 

£. 2fe ^^V7l 71^3) nflAflofl tfl^ ^^a}ol al-o.^ .S.'^^cl-. . 

S-'s-a- ^ ^'^<H1 !!)■# 'U-'^<H1 AV-g-^ jSi]o];^ ^S. 71^. -g-^sl 7l)g^=ig^S.olcf. 

S. 4fe ■§-«a^ ^tfl ii# 71^- ^A^oll sa<H>H TEMoi TEMoo (^^^)^ ^^S" iL-^^cl-. 
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S. 5fe ^-a^ ^tfl 7]^ ^^^ofl Si<H>H TEMo, '(^-Si)^ TEMoo (lar^'Si)^! §^1- ^S.^ 
S. 6^ -^-atb ^^(spot) H7] ^ ^cfl TEM oi *(.^^) ^ TEMqo (^#^) 7)^ ^^^<^] 

^ ^'gofl n^-* 'S-'^^ TEMo, * >^>-8-^ ^1^ 71^. (LDW) 7l#^ o1-g-W. LDW 7l#^ ^g- 

TEMo, * '^"A S^'fe "^JS^ f^-^J-ofl^ife 0^ ^o^^fe ^5.1- ^ifl 1"^ is}- ^^#2)- 

^ t}-^S|jl S. soil S-A]^ #^1- $5.1- ^o.^cl-. TEMo, * 71^-0. hjs) sq« 

1-21 ^31-^ °i^o\]^^ ci ^<asi-cf. o]^]-^ ^^-er £24-^<hi wi-^^itb ^i^tvcf. ■s'^' s-s. 

<*1-<='> ^4. £3}-^ol TEMoo TEMo, ol-g-«il LDW^ -f-tl ^^-^21 3-^ 3.7] 

o1) ^fe £^ H711- 7>;?^o]: sl-ji, ^^^f-o; -g-<at!-'^cfl ic#ol TEMoo ^ TEMq, * LDW ^•^<^ ^l-g-^ 4^ TEMqo 
3] ^-f-^Al ci ^ 71^. A^^cf. o]^^ £5o11 451- ^ol, TEMoo *S^<^ 

^1 ^^H^ §^1- ^^7> ^7l nfl^oiq.. nelSS. %^ ^S. (optical field)* ^<H^fl ^-B- S-^ H7H 5^4^71 

^3*^ oVifl «J-<ijo1|A-l. SL^ El-i-JJl- £.S.<H1 §^1- ^a. n(x.y)S] 7\^ ^ 5a 

4. 

3 



<^7lAi, (x,y)fe ^^o]4. TEMo, ^ TEMqo ■i-4°fl 'fl^^ ^71-^(3)^ TEMqo ^"f -B-Sll- 
^l^W. ^7l cf^sl- :y-ol ^sl^ -B-i#, Bo(| filTl ^ Sic)-. 

^s!-^ 4 



2 2 



<^7lA^, n^,^ 31^ g^l-olji, n^o^ J] cfl g^f-olcl-. >^7l ^^TEMq, * -f-^a-^^S 20% 

B St* ol-efA], ^ll'i 'J>tfl^ ^cfl jL-g- (maximum excitation efficiency) ^ F ^ ="F3 

a, ^ SH^I TEMo, * iE3}-:e-ol| il^l- iLcf ^jl?]: ^^-S: TEMq, * 7]^ Saj-^ofl 5a<H'H 
^A^V 7l#^ ol^^ ^l-g-t-Vtl-. 
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i^'Hl cfl«ll ^^^^S. ^^^cf. L-8: ^1- ^^-Hl aTfl SI^SH. ^^<^1 ^a^T^^ (bend loss)<*l 

HCl-. ^^t!" ^^<H]>>-1. LSI ?>vfl€ 2.H7> "inVu). tlr^Sl fe7H a^^aj o.^ ^S^cf. TEMq 

1 'LDWHl SlSfl ^A^^ ^1)^ TEMoo LDW^Jl ^«fl ^11^ als() nfl-f nV^ x^^. 

Hflcl-. TEMo, * 71^. iE2}-^^l t|l^ (O.ldB/cm ^^)^ TEM oo -^-S. fjoil ojsj) 7]^. 

€ <^]-§-SH 7]-^t!- -75% ^ ^ <^^<H1 7]^^ ^ Sife 1.8 

S^. TEMo, *LDW» ^^1^ SS.i^'a (index profiles)^ TEM 00 H4^<^1 cfl«l) ^^^^^ 2^ 9l 
» ^-^3 ^15^. fl]«fl'H ^^tb (tolerance) 71- ^7l-t!:Cf. 

71^2] % ^S.^]3.2] ^ifl^l7l^ «j-'^^S.Ai 3\-^^ (wavelength division multiplexing (WD 

M))2l PLC«HlAl ^^-i-o] ^o] ^^sl-tq-fe Sjnl^H:)-. cfl^^Sl PLC 7l^>^^^ 

PLC 3E.5^^o.5.fil 2flrL(Bragg) ^>^> ^^^^V* ^2lS|-fe ^^ofl Sl«ll ^ol;5lcf. o] TEM 01 

* ^ TEMoo ^fl"^ ^^'^'l *l-g-7l-^^ ^ 1:<H, F„3^ ="0.7F33t 

♦ i5l-Al7]^l ^:^^cl-. jL-i-a^o] Efln «VAl-l- ^Sll, $^t!- ^1^ n(y)l- A^*>fe 
Sl^^^m ^^,§^171^ 5}^ ^fl^ £51-^* 71-S^el ^°dt}7\\ 7]^^o]o]: ^Vcf. xg^Sj-Tflfe, TEMo 

1 *LDWof| 21«I1 ^A^^ £3^^^ TEMoo LDWofl ^1*11 ^fl^ S-J^^iLc^- c] H]-^a|^ 7]^^ ^^^4. 

^fe T^^^fl^cf. zis)^ o]^^ 4^3). ^c)-: 

- ^ ^'d'^sofl « eflH ^^^x>s ^tj-^^s. 7]^^ ^ safe 

. H^l- <^^<^>H 'S'S s-s. s<H ^^1-* 2«1l A^al-feX-^^* ^i^^-i- ^^^^ Sife "s-n 

- ^^^^ ^ej-o] i-^ 

^71 A>^^ ^ ^t^o^ ifloflAiS^ <a«. ^^^>^ ^'^SM. ^ ^^Sl -a^^: aiol ^7> ^^<il ol=.o1^ ^ 

(57) ^^21 
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1. 

^S.^ y^vigofl ^c^Ai. «}-ol-<Hl bUo];^^ «j o. o.^. ^^y-^l €^ cfl^l ^'^V 

^^^^ 2. 

3. 

^T^^J- 4. 

^] l*^-^] 9X°]^^. 21^ ^^1- «>^a 7l#^ <^l-§-5V<^ 7V-f Ajov eflolx^ TEMol* ^]<=>]^^9 ^^^^l^lfe ^t^^l 

5. 

^T^^ 6. 

7. 

^1 5-^ afe eil-'Hl 91^^^, ^<H£ §1-1421 £5^^^ ^^a.'a^2i ^gsi- sMfe ^^^s sl-fe ^-B-s^ 

^1 5«J- ^41^1 7«J- ^ i^<^l $l<^Ai. £^^21 <a^^ £fe -¥-^l:<^l "^^21 ^^^o] ^^^^ ^^f. ^s^i- ^1 

^ Sl^s. 5i^7l-^«}- ^-B-£€ ^^1- ^^-i- ^^«1 i^^l^l^l ^fe i^sVfe ^-i: ^^1-2.^ sl-fe ^-B- 

9. 

^1 8«j-°ii 9X^^^. ^^ ^2is>7T ^sii ^7] ^^21 ^^aj ^31-* ^>SAi7i^ r^nm xMfe 

^-B-£€ ig.^ 



^7ll^al ^2001-0074638 






-10- 




- 11 - 




- 12- 




-13- 



